Enhanced collagen accumulation following direct transfection of the inducible nitric oxide synthase gene in cutaneous wounds.
Inducible nitric oxide synthase (iNOS) is expressed during cutaneous wound repair. Mounting evidence suggests that wound nitric oxide (NO) augments collagen accumulation. We hypothesized that in vivo transfection of wound cells with the iNOS gene would increase physiological wound NO levels and thus augment collagen accumulation. Polyvinyl alcohol sponges were instilled with a mammalian expression plasmid (pMP6) containing either the chloramphenicol acetyl transferase (CAT) reporter or murine iNOS gene driven by a CMV immediate-early promoter. Plasmid DNA was injected alone or in complex with cationic liposomes, and the sponges were placed subcutaneously in male Sprague-Dawley rats which had received a longitudinal dorsal midline incision. Animals were sacrificed at different time points post-wounding and the sponges assayed for CAT activity, transfected iNOS mRNA, total nitrate and nitrite concentration (NOx) (as an index of wound NO synthesis), and hydroxyproline content (as an index of sponge collagen accumulation). The results demonstrate that wound cells were more efficiently transfected by naked DNA than by liposome mediated transfection and that maximal expression of both iNOS and CAT occurred at 48 hrs with a rapid decline after this time point. After 7 days, iNOS transfected sponges had accumulated significantly more collagen than those transfected with CAT. We conclude that cutaneous wounds can be successfully transfected by direct injection of naked DNA and that increased iNOS expression precedes an increase in collagen synthesis.